(12) MESKAYHAPOflHAtf 3AHBKA, OnYBJIMKOBAHHAH B COOTBETCTBHH C 
AOrOBOPOM O ILATEHTHOH KOOnEPAIJHH (PCT) 


(19) BCEMHPHAfl OPrAHH3AIJHfl 
HHTEJIJIEKTYAJIbHOH COBCTBEHHOCTH 

Me^cAyHapoAHoe 6iopo 


(43) Rara MeHCAyHapo/moii nySjinKaunn: 
4 HHBapn 2001 (04.01.2001) 



PCT 


(10) HoMep MeagjyHapoflHOH ny6jiHKanHn: 

WO 01/00337 Al 


(51) MevKnynaponHan KJiaccncJ)HKauiisi H3o6peTeHHH 7 : 
B08B 7/00, 9/02 


(21) Hoiviep Me^yHapo/iHOH 3anBKH: 


PCT/RU00/00049 


(22) flaTa MeHCAyHapoAHOH no/iaMn: 

14 4)e B pajiH 2000 (14.02.2000) 


(25) H3biK noAann: 

(26) HsbiK ny5jiHKauHH: 


pyCCKHH 
pyCCKHH 


(30) ^aHHtie o npnopHTeTe: 

99114219 26 hiohh 1999(26.06.1999) RU 

(71) 3a»BHTeJiH h 

(72) H3o6peTaTeJiH: CEHOKOCOB EBreimfl OrenaHO- 

bhh [RU/RU]; 193168 CaHKT-rieTep6ypr, Hckpobckhh 
npocneKT, a. 17, Kopn. 1, kb. 132 (RU) [SENOKO- 
SOV, Evgeny Stepanovich, St.Petersburg (RU)]. CE- 
HOKOCOB AHApeii EBreHbeBHH [RU/RU]; 193168 
CaHKT-IleTep6ypr, Hckpobckhh npocneKT, a. 17, Kopn. 
1, kb. 132 (RU) [SENOKOSOV, Andrei Evgenievich, 
St.Petersburg (RU)]. AHKAPEB Bhktop HBaHOBHH 
[RU/RU]; 190115 CaHKT-I"leTep6ypr, Ha6epe>KHafl 
peKH OoHTaHKH, 85, kb. 98 (RU) [DIKAREV, 
Viktor Ivanovich, St.Petersburg (RU)]. HHKHTHHA 


(CEHOKOCOBA) EjieHa EBreHbeBHa [RU/RU]; 
193168 CaHKT-IleTep6ypr, yji. AHTOHOBa-EBceeHKo, 
A. 21, kb. 402 (RU) [NIKITINA (SENOKOSOVA), 
Elena Evgenievna, St.Petersburg (RU)]. YCHE- 
BHH Jlen CaMynjiOBHH [RU/RU]; 445039 TojibaT- 
th, yji. ABTocTpoHTeJieil, jx. 78, kb. 202 (RU) [USIE- 
VICH, Lev Samuilovich, Toliyatti (RU)]. 

(74) AreHT: PJIEMH BajieHTHH AHaTOJibeBHH; 119634 
MocKBa, ao BOCTpe6oBaHHa (RU) [RYABY, Valen- 
tin Anatolievich, Moscow (RU)]. 

(81) YKa3aHHbie rocyAapCTBa (uav^uonanbHo) : AU, BG, 
CA, CH, CN, CZ, DE, DK, FI, GB, IL, JP, KR, MX, 
SE, SG, TR, UA, US. 

(84) YKa3aHHbie rocyaapcTBa (pezuoucuibuo) : eBponefic- 
khh nareHT (FR, GR, IT, NL). 

Ony6jiHKOBaHa 

C omnemoM o MeotcdynapoduoM noucxe. 


B omnoiuenuu deyxdymeHHbix Kodoe, Kodoe R3biKoe u dpy- 
2ux coKpauienuu cm. « TJoHCHeu ur k Kodcm u coKpaufenu- 
rm», nydJiuxyeMbie e Hcmcuie Kaofcdoeo onepednozo ebinycKa 
EiojiJiemeuR PCT. 


= (54) Title: METHOD FOR THE ELECTRIC-ARC CLEANING OF METALLIC ARTICLES, MAINLY TUBES, DEVICE 

= FOR REALISING THE SAME AND VARIANTS 

= (54) Ha3 B anne H3o6peTeHH«: CnOCOB SJIEKTPOflYrOBOH OHHCTKH METAJDIHHECKHX H3flEJIHH, nPEHMY- 

= mECTBEHHO TPYB, H YCTPOHCTBO RJIX ETO OCYIJUECTBJIEHHil (BAPHAHTbl) 



10 t 9 J 


iff 0 



ff^ (57) Abstract: The present invention pertains to the field of metallurgy and to the production of elongated metallic articles, 
mainly tubes. This invention essentially relates to a method for the surface cleaning of metallic articles under vacuum and/or in a 

2 controlled medium. The device for cleaning the outer surfaces of metallic articles comprises the following members connected 
in series: a preliminary mechanical cleaning unit (l) and a vacuum chamber (2) with sealed inputs (3) as well as electrodes (4, 5) 

Ili that surround the article (6) and are connected to an arc power supply (7) which is in turn connected to the article (6) by the 
other pole. Beside the preliminary mechanical cleaning unit (l), the device also includes an additional chamber (8) with ducts 

O for supplying (9) and discharging (10) protection and/or reduction gases, as well as the electrodes (4, 5) that surround the article 

^ (6) and are connected to an arc power supply (7). The working parts of all the arc electrodes (4, 5) are made of graphite. 


[npoAOJmeHHe Ha cjie^. CTpaHHue] 
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(57) Pe<J>epaT: 

H3o6peTeHHe othochtca k o6jiacTH MeTajuiyprHH, a hmchho, k npoH3BOACTBy np otjdk e hhbix MeTajiJimecKHx 
H3,aeJiHH, npeHMymecTBeHHO, Tpy6, b nacTHOCTH, k noBepxHOcraoii ohhctkc MeTajuiHnecKHx H3AejiHH b BaKyyMe 

H/HJIH B KOHTpOJIHpyeMOH Cpe^e. YcTpOHCTBO AJI5I OHHCTKH BHeillHeH IlOB epXHOCTH MeTaJUIHHeCKHX M3fleJlHH 

coflepHCHT nocjiewBaTejibHo ycTaHOBJieHHwe 6jiok (1) npeflBapHTejibHOH MexamiHecKOH ohhctkh h BaKyyMHyio 
KaMepy (2) c repMOBBOAaMH (3) h ajieiopoAaMH (4,5), oxb aTMB aiomHM h roaejiHe (6) h coeaHHeHHbiMH c AyroBMM 
HCTOMHHKOM (7) SJieKTpOIlHTaHUH, ApyrHM nOJIIOCOM nOAKIEEOHeHHblM K H3,aejiHK) (6). Phaom c 6jiokom (1) MexaHH- 
MecKOH ohhctkh ycTaHOBJieHa AonoJiHHTejibHan Kaiviepa (8), HMeiomaa naTpy6KH noaaHH (9) h OTBOAa (10) 3amHT- 
m>ix h/hjih BOccTaHOBHTeJibHbix ra30B, a Taione oxBaTbraaiomHe H3AeJiHe (6) 3JieiapoAbi (4,5), noAKjnoneHHbie k 
HHAHBHAyaribHOMy AyroBOMy HCTOHHHKy 3JieKTponHTaHHfl (7). Pa6oHHe ^ac™ Bcex ayroBwx ajiempoAOB (4,5) 
BbinojiHeHM H3 rpa<j)HTa. 
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Cnoco6 3JieKTpoAyroeoH ohhctkh MeTajuinnecKHX m^ejiHii, 
npeHMymecTBeHHO Tpy6, h ycTpoiicTBo ajih ero ocymecTBJieHHH (BapnaHTbi) 

Q6jiaCTI> TeXHHKH 

H3o6peTeHHe othochtca k o6jiacTH MeTanjiyprHH, TOHHee k npon3BO,n;cTBy 
npoTH^KeHHbix MeTajiJinnecKHX H3,ziejiHH, npeHMymecTBeHHO Tpy6, b HacraocTH, k 

IIOBepXHO CTHOH OHHCTKe MeTaJlJTHHeCKHX H3#eJIHH B BaKyyMe h/hJIH B KOHTpOJIHpyeMOH 

cpeae. 

IIpejHieCTBVIOIIIHH VpOBeHb TeXHHKH 

H3BecTHa npoMbiinjieHHaa TexHOJiorHfl ohhctkh nporaaceHHbix MeTajuinnecKHX 
H3flejiHH 3JieKTpo^Hi>iMH njrraaMH .nyroBoro pa3pjma aTMOC^epHoro aaBJieHHJi c 
MarHHTHbiM BpameHHeM ,nyroBoro pa3paa;a ? B036y^ca;eHHoro Me^n;y H3,zjejiHeM h oahhm 
(SU 171056, GB 961 1 17) hjih HecKOJibKHMH oxBaraBaiomHMH H3#ejiHe 3JieKTpo^aMH (GB 
948554 C, SU 937059) b aTMoc^epe 3amHTHoro ra3a. KanecTBo TaKoft o6pa6oTKH 

HeBblCOKO H3-3a CHJIbHO KOHTparHpOBaHHblX ^yrOBblX nKTeH, B03HHKaiOH^HX npH ^aBJieHHH 

nopjmica aTMOc4>epHoro h Bbmie, KOTopbie hhtchchbho HarpeBaioT h pa36pbi3rHBaioT 
MeTajui, ocTaBJiH5i noBepxHOCTb H3,n;ejiH5i rpy6o inepoxoBaToii h neperpeToft. B pe3yjibTaTe 
nocne ohhctkh H3,aeJiHe bhobb oioicjuieTCJi. KpoMe toto, b pe3yjibTaTe HHTeHCHBHoro 
HarpeBa Hs^ejine no#BepraeTc*i HeKOHTpojiHpyeMOH TepMoo6pa6oTKe, hto name Bcero 
He^cenaTenbHO. 

Bojiee BbicoKoe KanecTBo ohhctkh o6ecneHHBaeT npHMeHeHHe BaKyyMHOH ^yrn. 
H3BecTeH cnoco6 BaKyyMHO-,zjyroBOH o6pa6oTKH £BH3Kyin;HXCfl npOTiDKeHHbix 
MeTajuiHHecKHx H3#ejiHH c npHMeHeHHeM pa3pwa ? B036y^cneHHoro Me^c^y H3#ejiHeM h 

HaXO,HHHXHMCa p^OM HenO^BH^KHblM CTepXCHeBblM SJieKTpO^OM (SU 1570863 Al) HJIH 

BpanjaioiijHMca OTCKOBbiM 3jieKTpo^oM (GB 2093388 A, FR 2496523 A). PaBHOMepHOCTb 

TaKOH O^HOCTOpOHHeH o6pa6oTKH HeBblCOKa H3-3a 4>HKCHpOBaHHOTO a3HMyTajibHoro 

nono^ceHHH 3JieKTpoAyroBoro 3JieKTpo.ua, ee npHMeHeHHe MoaceT 6biTb none3HO b cjiynae 
njiocKoro H3AejiH5i rana JieHTbi. 

H3BecTeH cnoco6 BaKyyMHO-flyroBoft o6pa6oTKH, npetfnonaraioiijHH 
Hcnojib30BaHHe cbo6o^ho ropameH .ayra (SU 467041) hjih .ayrn, cTa6HJiH3HpoBaHHOH 
nocpe#CTBOM ^na^parMbi, MexaHHHecKH nepeMemaeMOH uajx o6pa6aTbiBaeMOH 
noBepxHOCTbio (SU 1695704 Al). B nepBOM cjiynae KanecTBO o6pa6oTKH CHHacaeTca H3-3a 
HecTa6HJibHocTH ^yroBoro pa3paz*a. Bo btopom H3o6peTeHHH ABH^eHHe 3JieKTpoOToro 
nflraa AyroBoro pa3p*ma no H3,aejiHio ynop^oneHO MexaHHHecKHM nepeMemeHHeM 
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CTa6HJiH3HpyiomeH tfna^parMti. O^HaKO b ycjioBHax BaKyyMa yBejinneHHe chji TpeHHfl 
cymecTBeHHO npemrrcTByeT pa6oTe MexaHH3MOB h yMeHbinaeT hx Ha^e^cHOCTB, b 
pe3yjn>TaTe nero .zjocTHxeeHHe bbicokoh npOH3BO^nTejii>HOCTH h KanecTBa tcxhojiothh 
crraHOBHTCJi secbMa npo6jieMaTHHHBIM. 

Ckopoctb h KanecTBO BaKyyMHO-^yroBOH ohhctkh npoTH^ceHHbix MeTannHHecKHX 
H3,zjejiHH noBbiniaioTc^ coraacHO cnoco6y, peajiH3yeMOMy ny-reM npe^BapHTenbHOH 
MexaHHHecKoft ohhctkh h nocjie,nyiomeH o6pa6oTKH nOBepXHOCTH 3JieKTpO,Zi:HI>IMH 
naraaMH BaKyyMHOH 3JieKTpHnecKOH AyrH, a TaK5Ke h b yerpoHCTBe, co^ep^cameM 
nocjieaoBaTejibHO pa3MemeHHbie 6jiok npe^BapHTejibHOH MexaHHHecKofi ohhctkh h 
BaKyyMHyio KaMepy c repMOBBO^aMH h 3JieKTpoaaMH, oxBaTbiBaiomHMH H3£ejiHe h 

COe^HHeHHblMH C ^yrOBblM HCTOHHHKOM 3JieKTpOnHTaHHH, nO£KJIK>HeHHbIM jjpyrHM 

noJiiocoM k H3^enHK) (SU 1700843 Al, B08B 7/00, 10.12.1986). KanecTBo TaKOH 

o6pa60TKH OrpaHHHeHO B CBH3H C He#OCTaTOHHbIMH npOHHOCTHblMH XapaKTepHCTHKaMH 

noBepXHOcra, npouie^Hien o6pa6oTKy h no/jroTOBKy k HaHeceHHio 3aiHHTHoro noKpbiTHJi. 
BejiHKH TaK^ce noTepn MeTaJiJia Ha Koppo3Hio, cHH^Kaiomne 3^4 )eKTHBHOCTb npoH3BO,ACTBa 
b ijejiOM h npHBOOTmHe k noBbinieHHOH HiepoxoBaTocTH noBepXHOcra, ycHJiHBaramefi 

H3HOC repMOBBO^OB BaKyyMHOH KaMepbl H CHH^CaiOHXeH CKOpOCTb H npOH3BOaHTeJIbHOCTb 

o6pa6oTKH. 

PacKpbiTHe H3P6peTeHH5I 

Uenbio aaHHoro H3o6peTeHHH JiBjnieTCJi noBbinieHne npoH3Bo,a;HTejibHOCTH h 
KanecTBa ohhctkh noBepXHOcra npora^ceHHbix m eTaji jihhc ckhx H3£ejiHH, 
npeHMymecTBeHHO Tpy6, noaneacainHX flajibHenmeMy HaHeceHHio Ha hhx 3am;HTHbix 
noKpbiTHH, a TaKHce noBbinieHne 3^)^ckthbhocth npoH3BO#CTBa 3a chSt CHH^ceHHii noTepb 
MeTanjia Ha KOppo3HK>. 

riocTaBJieHHa^ uenb ,aocTHraeTC5i tcm, hto b cnoco6e ohhctkh MeTajuinnecKHX 
H3^ejiHH, npeHMyn^ecTBeHHO Tpy6, nyTeM npe^BapHTejibHOH MexaHHnecKOH ohhctkh h 

<j)HHHHIHOH OHHCTKH nOBepXHOCTH 3JieKTpO£HbIMH MTHaMH BaKyyMHOH 3JieKTpHHeCKOH 

jjym Ha npe^BapHTejibHOM 3Tane napzjsy c MexaHHnecKOH ohhctkoh B03,a;eHCTByioT Ha 
H3£ejiHe 3jieKTpo,n ( HbiMH n^THaMH 3JieKTpHHecKOH jjyru npn aaBJieHHH He miace 
aTMOc^epHoro b cpejje 3ani;HTHoro h/hjih BoccTaHOBHTenbHoro ra3a, npnneM, b o6enx 
onepauiH^x 3JieKTpo^yroBOH o6pa6oTKH Hcnonb3yiOT pa3p*m Me^y H3^ejineM h 
rpa4)HTOBbiMH 3JieKTpo,niaMH. 

B ycTpoiicTBe niix ohhctkh MeTajinHHecKHX H3,nejiHH, npeHMymecTBeHHO Tpy6, 
co^ep^canieM nocjie^oBaTenbHo pa3MemeHHbie 6jiok npe^BapHTejibHOH MexaHHnecKOH 
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ohhctkh H3£ejiH5i h BaKyyMHyio KaMepy c repMOBO^aMH h 3JieKTpo,n;aMH ? oxBaTbiBaiomHMH 

H3^eJIHe H COe^HHeHHblMH C .ayrOBbIM HCTOHHHKOM 3JieKTponHTaHH5I ? nO^KJIIOHeHHblM 

ApyrHM noniocoM k H3£ejiHio ? p^moM c 6jiokom npe^BapHTejibHOH ohhctkh ycTaHOBJieHa 
^onojiHHTejibHaa 3jieKTpo,n;yroBaa KaMepa, HMeiomaa narpy6KH no^ann h oTBo^a 
3am;HTHbix h/hjih BoccTaHOBHTejibHbix ra30B, b KaMepe pa3MemeHbi oxBaTbiBaiomHe 
H3#ejiHe 3JieKTpo^bi ? notfKJnoHeHHbie k HH,zjHBH,ay anbHOMy ^yroBOMy HCTOHHHKy 
3jiCKTponHTaHna, npnneM, paGonne nacra Bcex ^yroBbix 3JieKTpo,n;oB ycTpoftcTBa 
BbinojiHeHbi H3 rpa4>HTa. B 3tom ace ycTpoficTBe repMOBBO^bi KaMep MoryT 6biTb 

BbinOJIHeHbl B BH^e 3JiaCTHHHbIX TOpOH^aJIbHblX KOJieiJ, yCTaHOBJieHHBIX B OTBeTHbDC 

na3yxax icopnyca c bosmoxchoctbio CBo6oOToro KaneHHfl no o6pa6aTbiBaeMoft 
noBepxHOCTH h CKonb^ceHH^ b yica3aHHbix na3yxax ? HMeiomnx naTpy6KH nojjanH cm33kh 
hjih TexHOJiorHHecKofi ^khakocth, HanpHMep, a#re3HBa. KpoMe Toro, b h6m repMOBBo^bi 
BaKyyMHOH KaMepbi MoryT 6biTb BbinonHeHbi Ka^bifi b BH^e napbi 3JiacTHHHbix 
TopoHAaJibHbix KOJieu, oTBeTHbie na3yxH KOTOpbix coe^HHeHbi o6enaHKOH, HMeiomeH 
naTpy6oK OTKaHKH, a Bbixo^Hoft repMOBBO^ BaKyyMHOH KaMepbi mohcct 6biTb BbinojiHeH b 
bjzrq 3KCTpyAepa HaHecemifl TexHOJiorHHecKoro noKpbiTHii. Ilpn 3TOM repMOBBO^bi 
3JieKTpo r a,yroBOH KaMepbi noBbiineHoro ^aBJieHHii MoryT 6biTb BbinojiHeHbi b BH,a:e 
OKpyacaiomnx H3#ejiHe ra30Bbix <|)HJibTpoB c tfOKnraTejuiMH ropionnx ra30B, 
o6pa30BaHHbiMH Bbixo^HbiMH o6enaHKaMH ^HJibTpoB h noBepxHocTbio H3^ejiH5i. B cjiynae 
npuMeHeHHH /jaHHoro ycTpoiicTBa rjul HapyacHOH o6pa6oTKH Heno^BH^CHbix H3,n;ejiHH 
GojibinoH npoTH^KeHHocTH, HanpHMep, MarncTpajibHbix Tpy6onpoBO£OB ? ero KaMepbi, 
3JieKTpo#bi h ^pyrne KOHCTpyKTHBHbie 3JieMeHTbi BbinonHeHbi pa3beMHbiMH c 
npeHMymecTBeHHO ^HaMeTpajibHbiM pacnojio^ceHHeM npo/jOJibHbix jihhhh pa3i>eMa h 
>KecTKO CBH3aHHbiMH b cocTaBe Kecamon H3 nacrei*, npnneM o^Ha H3 hhx coe^HHeHa c 
npHBOflOM npo^ojibHoro nepeMemeHHfl ycTpoiicTBa oraocHTejibHO H3,zjejiHii. IlpH 
Hcnojib30BaHHH ^aHHoro ycTpoftcTBa Rim BHyTpeHHefi ohhctkh nozio6Hbix H3^ejiHH ero 
KaMepbi, 3jieKTpo,zi;bi h Apyrne KOHCTpyKTHBHbie 3JieMeHTbi pa3MemeHbi b nojioera H3,zjejiHH 
h }Kecnco cB^3aHbi b e^HHbiH y3eji ? coe,n;HHeHHbiH c npHBOAOM npo^ojibHoro nepeMemeHHH 

yCTpOHCTBa OTHOCHTeJIbHO H3,ZjeJIHJI. 

B apyroM BapnaHTe ycTpoftcTBa rjw ohhctkh MeTajuinnecKHx H3jiejiHH, co^ep^cameM 
pa3MemeHHbifi b BaKyyMHOH KaMepe Ha6op npoflonbHO pa3HeceHHbix 3JieKTpo,zjoB hjih hx 
rpynn, inar Me^y sjieKTpojjaMH hjih hx rpynnaMH Bbi6paH KparabiM zunrae H3^ejiHH, a 
npn HapyacHOH ohhctkc oTpe3Ka H3,zjejiH$i, ijejiHKOM pa3MemeHHoro b BaKyyMHOM o6beMe, 
nojiocTb H3£ejiHJi oraeneHa ot KaMepbi TopueBbiMH 3arjiyniKaMH hjih 3anojiHeHa 
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repMeTHHHbiM BKJia/jbimeM . 

KpaTKoe onncaHHe HepTeacen 
CxeMBi ycTpoftcTB, BbinojiHeHHtix corjiacHO npe^no^ceHHBiM BapnaHTaM 
H3o6peTeHHH, npe^CTaBJieHBi Ha cjie^yiomnx nepTeacax: 
5 (J)Hr. 1 - cxeMa ycTpoiicTBa rjix ohhctkh BHenmeH noBepxHOCTH MeTajiJiHHecKHx 

H3^ejiHH, npeHMymecTBeHHO Tpy6; 

4>Hr. 2 - BapnaHT ycTpoiicTBa rjw ohhctkh BHenmeH nosepxHOCTH MeTajiJiHHecKHx 
H3,a;eJiHH, npeHMymecTBeHHO Tpy6: Apyroe HcnojmeHHe repMOBBO^oB BaKyyMHoft KaMepbi, 
repMOBBo^a h naTpy6ica OTBOAa ra3a H3 KaMepbi noBBnneHHoro aaBjieHHJi, H3MeHeH 
10 nopa^OK pacnojioaceHHfl b jihhhh 6jioKa MexaHHHecKOH ohhctkh h 3JieKTpo^yroBOH 
KaMepbi noBBiuieHHoro ^aBJieHHii; 

4>ht. 3 - BapnaHT ycipoftcTBa fljra ohhctkh BHeniHen noBepxHOCTH HenoOTHacHBix 
MeTajiJiHHecKHx H3£ejiHH 6ojiBuioH npoT^^ceHHOCTH, npeHMymecTBeHHO Tpy6; 
4>ht. 4 — pa3pe3 npejjbmymero ycTpoiicTBa no A-A; 
15 4>Hr. 5 - BapnaHT ycTpoiicTBa rjw ohhctkh BHyTpeHHeft noBepxHOCTH 

Heno^BH>KHbix MeTajiJiHHecKHx H3^enHH 6ojibuioh nporaKeHHOCTH, npeHMymecTBeHHO 
Tpy6 (c Hcnonb30BaHHeM .nyroBoro pa3p*ma noBBnneHHoro AaBJieHHa); 

4>hi\ 6 - BapnaHT ycTpoiicTBa rjw ohhctkh BHeniHen noBepxHOCTH OTpe3Ka nonoro 
MeTajuiHHecKoro H3,zjeJiHH ? npeHMymecTBeHHO Tpy6bi, ucjihkom pa3MemeHHoro b 
20 BaKyyMHOM o6beMe. 

Ha yKa3aHHBix nepTeacax npHHjrrbi cjieAyiomne o6o3HaneHH5i: 1- 6jiok 
npe^BapHTejiBHOH MexaHHHecKOH ohhctkh, 2- BaKyyMHaa KaMepa, 3- repMOBBO^ b BH^e 
ajiacTHHHoro TopoH^ajibHoro KOJibua, 4- 3JieKTpo,oyroBOH 3JieKTpo£, cocTOiimHH H3 
BHeniHero MeTajuiHHecKoro Kopnyca h BHyTpeHHeii rpacj)HTOBOH BCTaBKH, 5- 
25 3jieKTpoziyroBOH 3JieKTpo£, nonHOCTbio BbinojmeHHbiH H3 rpa<|)HTa, 6- o6pa6aTBiBaeMoe 
H3jieJiHe, npeHMymecTBeHO Tpy6a, 7- 3JieKTpo,n;yroBOH hctohhhk nnTaHHfl, BKjnonaiomHH 
ycTpoficTBO rjix no,n;>KHra jxyrn, 8- Kopnyc 3jieKTpo,nyroBOH KaMepBi noBBnneHHoro 
^aBjieHHH, 9- naTpy6oK no^ann 3amHTHBix h/hjih BoccTaHOBHTenBHBix ra30B, 10- naTpy6oK 
OTBOjia ra30B H3 KaMepbi noBBiuieHHoro ^aBjieHHJi, 11- na3yxa rjw ycTaHOBKH KOJibijeBoro 
30 ynjiOTHeHHH, 12- naTpy6oK noflann CMa3KH hjih TexHOJiorHnecKOH xchakocth, 13- 
o6enaHKa, coetfHHJiiomaa £Be na3yxn c ynnoTHemniMH, 14- naTpy6oK OTKaHKH, 15- 
3KCTpy^ep HaHeceHH^ TexHonorHnecKoro noKpbiTHH, 16- ra30Bbift <|)HJibTp, 17- oGenaiiKa 
^05KHraTeiw ra30B, 18- jihhhk pa3beMa TexHonornHecKOH KaMepbi, 19- npHBoa 
nepeMemeHHH TexHOJiorHHecKoft ocHacTKH, 20- 3arjiyniKa, 21- repMeTHHHbift BKJiajbini, 22- 
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ynnoTHeHHe, 23- KOHTaKTHbiii pojihk (npn Heo6xo^HMOCTH oxjiaaczjaeMbift), 24- naTpy6oK 
c6poca npo,nyKTOB npe^BapHTenBHOH 3jieKTpo,zjyroBOH ohhctkh, 25- ninGep, 26- naTpy6oK 
no/janH KOMnoHCHTa TexHOJioranecKoro noKptiraa, 27- Kpene^cHbifi aneMeHT, 28- 
nojio^ceHHe H3,aejiHH b momcht peBepcHposaHHfl ero jibuukguu^ npH o6pa6oTKe, 29- iiitok 

5 B03BpaTHO-nocTynaTenLHoro npHBO^a H3,zjejiHa, 30- rn6KaJi hhtb B03Bparao- 

nocTynaTeJibHoro nepeMemeHHfl H3,aejiH5i ? 5- mar pa3Meiu;eHHfl rpynn 3JieKTpo,zi;yroBbix 
3neKTpo,n,OB ? L- jiJiHHa H3#ejiHfl. 

VcTaHOBKa, npe^cTaBJieHHaa Ha (Jmr. 1, pa6oTaeT cne^yiomHM o6pa30M. BKJiionaioT 
OTKaHKy KaMepbi 2 h no^any ra3a b KaMepy 8. no flOcra>KeHHH pa6onero .naBJieHHH b 

10 Kaiviepe 2 h Hy)KHoft hhctotm ra3a b KaMepe 8 BioiiOHaiOT 6jtok MexaHHHecKoft ohhctkh 1, 
nozpKHratOT ayrn b o6enx KaMepax c noMoniibio nycKOBbix ycTpoficTB 6jiokob nHTaHHH 7, 
bbiboott hx napaMeTpbi Ha 3a#aHHbie ypoBHH h BKjnonaioT no^any H3#eJiH5i 6 c 3a#aHHOH 
cKopocTbio. ripn 3anoJiHeHHH nozwoHa KaMepbi 8 npotfyicraMH npeflBapHTejibHOH 
3JieKTpo^yroBOH ohhctkh hx nepno/uiHecKH c6pacbiBaioT nepe3 naipy6oK 24, OTKpbiBaa 

15 Hin6ep 25. 

ITpHMeHCHHe 3JieKTpoAyroBOH o6pa6oTKH H3^ejiH>i b KaMepe 8 noBbinieHHoro 
,aaBJieHH3i o6ecneHHBaeT HHTeHCH(|>HKaijHio npomecca npczjBapHTejibHoft ohhctkh h 
cnoco6cTByeT noBbiuieHHio o6mero noKa3aTejra KanecTBa ohhctkh. Cio^a othooitch He 
TOJibKO CTeneHb hhctotm o6pa6oTaHHoft noBepxHocra h aKTHBauHH ee noBepxHocrabix 

20 CBH3eH, OTBeTCTBeHHblX 3a a,Zlire3HK) HaHOCHMOrO o6bIHHO 3amHTHoro nOKpblTHa, HO H 

npoHHocTHbie xapaKTepHCTHKH oHHmeHHOH noBepxHocra, KOTopbie B03pacTaiOT npn ee 
o6pa6oTKe KOHTparnpoBaHHbiMH 3JieKTpo,zpibiMH nraaMH, a nocjie^HHe xapaKTepHbi 
AyroBoro pa3p*ma noBbinieHHoro ^aBJieHHH. CymecTBeHHbiH BKJiajj b o6iij;hh noKa3aTejib 
KanecTBa ohhctkh bhocat TaK^ce ycTaHOBJieHHbie b oSenx 3JieKTpo#yroBbix KaMepax 
25 rpa(J)HTOBbie 3JieKTpo£bi, o6ecneHHBaioiii;He nocTynneHHe b 30Hy pa3pn^a xhmhhcckh 
aKTHBHoro yrjiepo^a b BH#e B036y3K#eHHbix aTOMOB h hohob, KOTopbie, KaK H3BecTHo, 

npHBO^T K BOCCTaHOBJieHHK) )Kejie3a H3 OKCH^OB. YKa3aHHbIH 3(J)(J)eKT yCHJIHBaeTC^I c 

npHMeHeHHeM b KaMepe 8 BoccTaHOBHTejibHbix rasoB, HanpHMep, 

yrjieBo^opoACO^ep^camnx. 3th ra3bi He TOJibKO noBbiuiaioT KOHixeHTpaiiHio yrjiepo^a b 
30 .zjyroBOH nna3Me okojio noBepxHocra H3aejiH5i, ho h bbo^t b Hee aKTHBHpoBaHHbiH 

BOZIiOpOa, CBH3bIBaK>Hi;HH KHCJIOpOZl OKHCJIOB, HTO TaK^Ce o6ecneHHBaeT BOCCTaHOBJieHHe 

npoayKTOB Koppo3HH CTaJiH j\o hhctoto )Kene3a. TaKHM o6pa30M ^ocTHraeTCH yKa3aHHaji 
Bbime uejib ^aHHoro H3o6peTeHHH. CymecTBeHHbiH BKJia# b Hee bhocjit TaK^ce repMOBBo^bi 

3 B BH^e 3JiaCTHHHbIX TOpOH^aJIbHblX KOJieiJ, 3aMeHiIIOHZHX He34)4> eKTHBHOe TpeHHe 
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ynjiOTHeHHH no noBepxHocra H3^ejiHH b h3bccthi>ix repMOBBo^ax Ha ropa3flo 6ojiee 
3(J)(|)eKTHBHoe KaneHHe ynjiOTmnomnx KOJieu no npe^BapnTejibHO onnmeHHOH 
noBepxHocra H3^enna. B pe3ynbTaTe npocTOH o6opy^oBaHHH Ha 3aMeHy repMOBBo^OB 
coKpamaiOTca, a HToroBaa npoH3BO,n;HTejibHOCTb ero yBejiHHHBaeTca. 

Hanajio pa6oTi>i ycTaHOBKH (jrar. 2 aHajiorHHHo 3a HCKJnoneHHeM Toro, hto 
npczuBapHTejitHO b 3KCTpy^ep 15 no^aiOT KOMnoHenrbi HaHocnMoro noKpbiTHji #o 
repMeTH3aii;HH mejin Me^y 3KCTpy^epoM 15 n H3#ejiHeM 6, a npn BKJnoneHHH OTKaHKH 
BaKyyMHpyioT He tojibko KaMepy 2, ho h npocxpaHCTBO Mewjy o6enaHKOH 13 h H3£ejiHeM 
6. KpoMe Toro, npn Hcnojib30BaHHH ropionero ra3a ana no^ann b KaMepy 8 ero .aoacnraiOT 
no# oGenaiiKOH 17. Ilocjie HHHijHHpoBaHH5i ^yroBbix pa3pjmoB b KaMepax 2 h 8 h BbiBo^a 
nx Ha pa6oHHH pe^HM ziBHHceHHe H3£ejiH5i BKJiioHaiOT BMecTe c no^anen KOMnoHeHT 
3aio;HTHoro noKptrran b SKCTpy/jep 15. ripe,acTaBJieHHbie 3#ecb BapHaHTbi repMOBBO^OB 
o6ecneHHBaiOT noBbimeHHyio repMeraHHOCTb TexHOJiornnecKHx KaMep, T.e. cnoco6cTByiOT 
noBbimeHHK) KanecTBa ohhctkh H3#ejiHH. floacnraTejib ropionnx ra30B yjiyninaeT ycjioBHH 
Tpy^a, ycTpaHJDi onacHocTb B3pbiBOB o6opy#OBaHH5i. 

Pa6oTa ycTaHOBKH 4>nr. 3 OTjinnaeTCfl ot npe^bmymnx tcm, hto BHanaJie 
paccTbiKOBaHHbiMH HacTflMH KaMep 2 h 8 oxBaTbiBaiOT H3AeJiHe 6, repMeTH3HpyiOT nx n 
cB^3biBaioT Meagjy co6oh h c npHBO^OM 19 KpeneKHbiMH nepeMbiHKaMH 27, a bbibo^bi 
nHTaHHH jjyr npncoe^HHHiOT k 6jiOKaM 7. flanee Bee aeftcTBHfl aHaJioranHbi onncaHHOMy 
rjw ycTaHOBKH <j)nr. 1 c otjihhhcm b onepaijHH BKJiiOHeHHJi npHBO^a, nocTynarenbHO 
nepeMemaiomero TexHOJioranecKHH y3eji b uejioM. TaKaui cncTeMa MoxceT 6biTb ycneumo 
npHMeHeHa b nojieBbix ycjiOBHiix rjul ohhctkh fleftcTByiomHX Tpy6onpoBO,n;oB H HaHeceHHH 

Ha HHX 3amHTHbIX nOKpblTHH. 

YcTaHOBKa 4>Hr. 5 b KanecTBe npHMepa npe^cTaBJieHa cocTOflmeii H3 oahoh KaMepbi 
noBbinieHHoro .ziaBJieHHfl. PaGoTaeT oHa cjie,nyiomHM o6pa30M. BionoHaioT no/jany 
3amHTHoro h/hjih BoccTaHOBHTenbHoro ra3a b naTpy6oK 9, nocne cTa6HJiH3aijHH 
Heo6xoOTMofi aTMOc<J)epbi b KaMepe 8 noz^nraioT ^yroBbie pa3pwbi Meacay 3JieKTpozjaMH 
5 h H3^enHeM 6 h bbibo^t hx Ha 3a#aHHbra peacHM c noMombio 6jioKa 7, nocne nero 
BKjnonaiOT npHBO^ 19 nepeMenieHH^ TexHonorHHecKoft ocHacTKH oraocHTejibHo H3,zjejiHJi 
6. OGbiHHO ^BH^ceHHe 3JieKTpo,zmbix n^TeH no o6pa6aTbiBaeMoi! noBepxHocra 
ynopH^OHHBaioT c noMombio BHeumero MarHHTHoro nojra, CKpemeHHoro c 3JieKTpHHecKHM 
nojieM pa3p*ma. B ^aHHoft ycTaHOBKe TaKoe nojie moecct 6biTb co3^aHO, HanpHMep, 
cojieHOH^OM, pa3MenxeHHbiM b KaMepe 8 b nojiocra 3JieKTpo,aoB 5 hjih oxBaTbrcaiomHM ee 
CHapyncH (Ha nepTeace He noKa3aHo). flaHHbiH BapnaHT njia3MeHHoro o6opy,n;oBaHH5i 
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OHHCTKH BeCBMa npHBJieKaTeJieH KaK £JHI npOH3BO,ZJCTBeHHbIX, TaK H J\JW nOJieBLIX yCJIOBHH. 

YcTaHOBKa 4>Hr. 6 pa6oTaeT cjie^yiomHM o6pa30M. BionoHaioT OTKanKy KaMepbi 2, 
no ^ocTH^KeHHH 3a#aHHoro .zjaBJieHHfl nojjacHraiOT /jyroBbie pa3p*,zjbi h bbibo^ht hx Ha 
3a#aHHbift pe^cHM c noMombio .nyroBoro 6jioKa nHTaHHJi 7, BKJnonaioT npHBcn; B03BpaTH0- 
nocTynaTejibHoro nepeMemeHHJi H3,zj;ejiHJi 6 c noMombio niTOKa 29. IlapaMeTpbi npoiiecca 
MoryT 6bitb no,zjo6paHbi TaK, hto6bi o6ecneHHTb 3a,o;aHHyio ereneHb ohhctkh H3^ejiHH 3a 
o#HH uhkji ero nepeMemeHHa Ha BejiHHHiiy o^Horo inara s hjih #a5Ke 3a nojioBHHy ijHKJia, 
ooth pa3 nepeMecTHB H3#ejiHe Ha yKa3aHHoe paccroHHHe (npaBoe KpaiiHee nojio^ceHHe 
H3^enHa noKa3aHO Ha 4>hi\ 6 nyHKTHpoM 28). B cjiynae Heo6xo£HMOCTH pa3MemeHHJi 

yCTaHOBKH Ha ECeCTKO JIHMHTHpOBaHHOH npOH3BO^CTBCHHOH nJIOHja^H npO^OJIBHEIH 

ra6apHT BaKyyMHOH KaMepbi mohcct JiHinb HeMHoro npeBbicHTb BejiHHHHy L + s, ecjiH uitok 
29 3aMeHHTb th6koh hhtbio 30 rana Tpoca, o6pa3yiom,ero bhchihioio neTJiio c 

HCnOHB30BaHHeM CHCTeMbI 6jiokob. 

JIvHinne npHMepbi ocvmecTBJieHHii H3o6peTeHHH 
YcTaHOBKa no cxeMe <|)Hr. 1 npHMemuracb jjjiji ohhctkh cTantHOH Tpy6bi ^HaMeTpa 

530 MM C TOJIHJHHOH CTeHKH 8 MM. B o6eHX 3JieKTpOAyrOBbIX KaMepaX HCnOJIB30BaJIHCb 
6JIOKH H3 HCTBIpeX ipa^HTOBBIX 3JieKTpO^OB 5 B BH,ZJ;e KOneil, TOJIIUHHbl 50 MM, 

ycTaHOBJieHHbix c 3a3opaMH 30 mm Meamy hhmh. MexaHHHecKaa oHHcnca Tpy6i>i 
ocymecTBJMJiacb rpynnoft Bpamaiomnxca cTajibHbix meTOK. B KaMepy 8 no/jaBajicii a30T 
npn aTMoc^epHOM ^aBJieHHH c o6i>eMHbiM pacxo^oM okojio 30 ji-aTM/nac. 06e 
3neKTpopa3pHOTbie KaMepbi HMejiH Hapy^cHbie cojieHOHjibi, co3^aBaBnine b 
Me>K3JieKTpo£HOM npoMOKyrae npo,n;ojibHoe MarHHTHoe nojie HH^yKijHH okojio 1 0" 2 Tji £jni 
a3HMyTajibHOil KpyTKH .nyrosbix pa3p^oB. B 3thx ycnoBHKx cyMMapHbift tok pa3pflfla b 
KaMepe 8 jjocTHran 3200 A, a b BaKyyMHOH KaMepe 2 npn ^aBJieHHH ocTaTOHHbix ra30B 
okojio 10 Ila - 2400 A. OracTKe noflBeprajiacb Tpy6a zuihhm 1 1,6 m, HapyacHaa 
noBepxHocTb KOTopofi cocTaBiweT okojio 19,31 m 2 . Ilpoiiecc ohhctkh #aHHOH Tpy6bi 
npo^oji^cajioi okojio 150 c, hto cooTBeTCTByeT y^enbHoii ckopocth ohhctkh okojio 463 
M 2 /nac. ITojiyHeHHbiH pe3yjibTaT mokho cpaBHHTb c xapaKTepncTHKaMH Tpa^HiiHOHHOH 

3KH.HKOCTHOH TeXHOJIOrHH OHHCTKH MCTaJIJIHHCCKHX H3,ZXeJIHH, BKJIIOHaiOmeH 

o6e35KHpHBaHHe h xHMHnecKoe TpaBJieHHC h noKa eme npHMeHaeMOH bo MHorax 
npoH3BO^CTBax: cKopocTb o6pa6oTKH He Bbime 50 M 2 /nac, peaKTHBbi ^oporn h 
3KOJiorHHecKH onacHbi, ycjioBHH Tpy^a Bpe^Hbi. MHorne npo6jieMbi 3toh tcxhojiothh 
peineHbi Ha nepexiOBbix npe^npH5iTH5ix, oTBenaioiimx coBpeMCHHOMy ypOBHio tcxhhkh, 
KOTopbifi oTpa^en, HanpHMep, b CTaTbe: Jl.IO.MaKCHMOB, F.A.KpHBOHOc, 3KOJiorHnecKH 
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6e3onacHaa onncTKa MeTajuia b noTOKe.- Tn^cejioe MaiiiHHocrpoeHHe, 1997, N°5, cc. 35,36. 
OrracaHHaa ycTaHOBKa, peajiH30BaBiHaa "cyxyio" njia3MeHHyio (BaKyyMHO-^nyroByio) 
TCXHOJiorHio h pa6oTaBHia5i b r. Xaficjm (H3panjib), o6ecneHHJia CKopocTb ohhctkh 
MeTanjiHHecKHx H3#ejiHH (npoBOJiOKH) #o 200 M 2 /nac. IlpH 3tom onnmeHHoe H3#ejiHe 6bijio 
3aMeTHO oKHCJieHO H3-3a neperpeBa b npouecce ohhctkh h o6pa30BaHHa btophhhoh 

OKaJlHHBI. TepMOBBO^BI yCTaHOBKH OTHOCHTeJIBHO 6bICTpO BblXO^HJIH H3 CTpOil H TpeGOBaJIH 

3aMeHbi. B pe3yjn>TaTe HToroBaa npoH3BOtfHTenbHOCTb oGopy^oBaHHH oKa3biBajiacb 
3aMeTHO HH^Ke TexHHHecKoro npe/jejia b 200 m /nac. 

B onncaHHOH Bbnne hoboh ycTaHOBKe npn HenpepbiBHoft nozjane Tpy6 yKa3aHHaa 
Bbiuie cKopocTb npouecca (okojio 460 M 2 /nac) xapaKTepH30Bajia HToroByio 
npoHSBO^HTejibHocTb oGopyAOBaHHH npH cymecTBeHHOM noBbiineHHH KanecTBa 
o6pa6oTKH: BTopHHHaH OKajiHHa Ha Tpy6ax OTcyTCTBOBana, o6pa6oTaHHaa noBepxHOCTb 
6buia cBeTJiofl h MaTOBOH, CKopocTb ee Koppo3HH CHH^cajiacb bo MHoro pa3 npoTHB 

HCXO^HOH, aare3HOHHbie CBOHCTBa HaHOCHMblX Ha TaKyK) nOBepXHOCTb nOKpblTHH 

0Ka3biBajiHCb b 1,5-2 pa3a Bbinie, neM nocjie #po6eMeTHOH ohhctkh. 

O^HHapHbie ynjio-raeHHJi 3 b BH#e 3jiacTHHHbix TopoH^ajibHbix KOJien; H3 
CHHTeTHHecKOH pe3HHbi ycneuiHo peninnn npo6jieMy pecypca repMOBBO^OB BaicyyMHO- 
ayroBOH KaMepbi - ohh motjih 3KcnjiyaTHpoBaTbc>i Mec^maMH 6e3 3aMeHbi. Ilepexo/j Ha 
COToeHHbie ynnoTHeHH^ AaHHoro rana, coejjHHeHHbie o6enaHKOH 13, HMeiomeft naTpy6oK 
He3aBHCHMoro BaKyyMHpoBaHH^, no3BOJiHJi ycTOHHHBO pa6oTaTb npn ^aBJieHHH b KaMepe 2 
nopazjKa 10' 3 Ila jjaace c Hcnojib30BaHHeM jihuib o,zmoro 3Tana npczjBapHTejibHoft ohhctkh 
— MexaHHHecKOH (b 6jioKe 1) hjih 3JieKTpo#yroBOH npn noBbmieHHOM AaBJieHHH (b KaMepe 
8). IIpHMeHeHHe b KaMepe 8 ^HJibTpa 16 c AO^cHraTeneM 17 o6ecneHHJio 6e3onacHyio 
no^any b ^aHHyio KaMepy ropionero yrjieBOtfopotfCOAepacanjero ra3a rana nponaHa, 
KOTopbift 3aMeTHO yMeHbHiHJi noTepn nponecca b bvljxq okch^ob acejie3a. 3Ta oco6eHHOCTb 
nojioflCHTenbHO cKa3ajiacb KaK Ha htotoboh npoH3BO#HTejibHOCTH npouecca ohhctkh, TaK h 
Ha ero KanecTBe: BpeMK ohhctkh yKa3aHHOH Bbinie Tpy6bi yzjajiocb yMeHbniHTb £0 120 c 
npH yuyHHieHHH KJiacca hhctotm o6pa6oTaHHOH noBepxHOCTH. 

Jla6opaTopHbiH o6pa3en; ycTaHOBKH no cxeMe 4>Hr. 3 h 4 HMeji 3JieKTpo,abi h 
cojieHOH^bi Tex tkq pa3MepoB h napaMeTpoB, hto h npeflbmymaa CHCTeMa. OTcyTCTBHe 
6jioKa MexaHHHecKOH npe^BapHTejibHOH ohhctkh npaKranecKH He cKa3ajiocb Ha ckopocth 
o6pa6oTKH Tpy6bi yKa3aHHbix Bbinie pa3MepoB npn HeKOTopoM cHHaceHHH KanecTBa 
npoijecca, 3aBe#eMO npneMJieMOM b nojieBbix ycjioBHHX. 

OnncTKa BHyTpeHHen noBepxHOCTH BbinojiHJUiacb b Tpy6e c BHyTpeHHHM 
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OTaMeTpoM 203 mm h tojiiuhhoh ctchkh 8 mm. B ycraHOBKe no cxeMe 4>Hr. 5 
HcnojiB30BajiHCb rpa^HTOBbie 3JieKTpo,HBi c bhcuihhm OTaMeTpoM 180 mm, coGpaHHBie b 
naKeT H3 neTBipex 3JieKTpo,zj;oB tojihjhhbi 30 mm c 3a3opaMH TaKoro tkc pa3Mepa. B oceBOM 
npocTpancTBe KaMepBi 8 6biji ycTaHOBJieH cojienoH^ a3HMyTajiBHOH KpyTKH /iyroBBix 
pa3p^0B, co3aaBaBinHH b Meac3JieKTpo,mioM npocTpaHCTBe MarHHTHoe none 
Hanpa^ceHHOCTH okojio 10~ 2 Tji. BnojiHe npneMJieMoe KanecTBO npe^BapirrejiBHOH ohhctkh 
jxaimovL Tpy6Bi 6bijio nojiyneHo npn no^ane b KaMepy a30Ta aTMoc4)epHoro #aBjieHHfl c 
o6i>eMHBiM pacxo^OM okojio 30 Ji aTM/nac. B 3thx ycjioBHJix cyMMapHBift tok pa3pjma 
^ocraraji 4000 A, a ckopoctb ohhctkh Tpy6Bi cocTaBHJia okojio 300 M 2 /nac. no^oGHoe 
o6opy,noBaHHe BecBMa 3(j)(|)eKTHBHO £jia 3anHCTKH ctbikobbix cBapHBix iiibob Tpy6 
6onBinHX ^naMeTpoB npn MOHTa^cHBix h pcmohthbix pa6orax b jiio6bix ycjioBH^x, BKjnonas 
nojieBBie. 

YcTaHOBKa no cxeMe 4>Hr. 6 HcnBiTBiBajiacB npn ohhctkc CTanBHBix Tpy6 jmaMeTpa 

377 MM. ripHMeH^JIHCB rpa^HTOBBie 3JieKTpO,niBI TOJimHHBi 50 MM, yCTaHOBJieHHBie B BH^e 

6 rpynn no 4 3JieKTpo.ua b ksltkjiok, mar nx pa3MemeHHJi cocTaBHJi 2 m. ^jiHHa Tpy6Bi 
cocTaBjrajia 12 m. Rjix ero ohhctkh xjocTaTOHHO 6bijio coBepniHTB 2-3 KOJieGaTejiBHBix 
B03BpaTHO-nocTynaTejiBHBix nepeMemeHHJi Ha paccToaHHe 5 = 2m, KOTopBie bbhiojihajihcb 
3a BpeMH okojio 100 c, hto6bi noJiynHTB cTeneHB ohhctkh, Heo6xoOTMyio RJin ycnenmoro 
HaHeceHHH b aajiBHeftineM 3ain,HTHoro noJiHMepHoro noKpBiTHfl. HToroBaa 
npoHSBo^HTejiBHocTB npouecca cocTaBHJia 511 M 2 /nac ? a ero KanecTBO no^TBep^HJia 
BBicoKaa a^re3H^ noKpBiTHJi Tpy6Bi TepMoyca^oHHofi nojiH3THJieHOBOH jichtoh c 
a^re3HBOM, HaHOCHBineftcfl HenocpczjCTBeHHO nocjie ohhctkh. 

FIpoMBiinjieHHaa npHMeHHMOCTB 
flaHHoe H3o6pcTCHHe npe^Ha3HaHeHO rjw HcnoJiB30BaHH$i b MeTanjiyprHHecKOH, 
CTajienpoKaraoH h Tpy6onpoKaTHoii oipacjMX npoMBimjieHHOCTH, T.e. ero npoMBimjieHHaa 
npHMeHHMOCTB HecoMHeHHa. 
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(DOPMYJIA H3QEPETEHH5I 

1 . Cnoco6 ohhctkh MeTajinHHecKHx H3^enHH, npeHMymecTBeHHO Tpy6, nyTCM 
npe^BapHTenbHofi ohhctkh MexaHHHecKHMH cpe^cTBaMH h 4>hhhuihoh ohhctkh 

3XteKTpOOTBIMH nflTHaMH BaKyyMHOH 3JieKTpHHeCKOH JXyTH, OmJlUHCUOWUUCR TeM, HTO B 

nop^AKe ^onojiHHTejitHOH npe^BapHTejiBHoft ohhctkh B03,a;eHCTByioT Ha H3,nejiHe 

3JieKTpO,ZmbIMH IIHTHaMH 3JieKTpHHeCK0H ^yTH npH ^aBJieHHH He HHKe aTMOC^epHoro B 

cpezje 3aniHTHoro h/hjih BOccTaHOBHTejiBHoro ra3a, npnneM, b o6enx onepaunjix 
3jieKTpo,niyroBOH o6pa6oTKH HcnojiB3yK>T pa3pfl£ Meac/iy H3^ejineM h rpa^HTOBBiMH 
3jieKTpo^aMH. 

2. YcTpoHCTBO jxjisl ohhctkh MCTajuiHHecKHX H3£ejiHH, npeHMymecTBeHHO Tpy6, 
co^epaeamee nocjie^oBaTejiBHO pa3MemeHHBie 6jiok (1) npejjBapHTejiBHOH MexaHHnecKOH 
ohhctkh h BaKyyMHyio KaMepy (2) c repMOBBO^aMH (3) h 3JieKTpo,zjaMH (4,5), 
oxBaTBmaiomHMH H3,n;ejiHe (6) H coc^hhchhbimh c ayroBBiM HCTOHHHKOM (7) 
3jieKTponHTaHH^ ? no^KjHOHCHHBiM #pyrHM nojiiocoM k H3^ejiHK) (6), orruiuHaioiueecn tcm, 
hto pjmoM c 6jiokom (1) MexaHHnecKOH ohhctkh ycTaHOBJieHa ^onojiHHTejiBHaji KaMepa 
(8), HMeioman naTpy6KH no^ann (9) h oTBo.ua (10) 3amHTHBix h/hjih BoccTaHOBHTejiBHBix 
ra30B, b KaMepe (8) pa3MemeHBi oxBaTBiBaiomne H3,nejiHe (6) 3JieKTpo^Bi (4,5), 
no,maiK)HeHHBie k HH^HBHZjyaJiBHOMy ^yroBOMy HCTOHHHKy (7) 3JieKTponHTaHH*, npHHeM 
pa6oHHe nacTH Bcex ziyroBBix 3JieKTpo^OB (4,5) y CTpoiiCTBa BBinojiHeHBi H3 rpa(|)HTa. 

3. YcTpoHCTBO no n. 2, omjiimaiouieecx TeM, hto ero repMOBBO^Bi BBinojiHeHBi b 
BH^e 3JiacTHHHBix TopoH^ajiBHbix KOJien, (3), ycTaHOBJieHHBix b oTBeTHBix na3yxax (11) 
KopnycoB Kajvrep (2,8) ycTpoftcTBa c bo3mo5khoctbio CBo6o£Horo KaneHHa no 
o6pa6aTBiBaeMOH noBepxHOcra h ckojibkchha b yKa3aHHBix na3yxax (11), HMeiomHX 
naTpy6KH (12) no,naHH cm33Kh hjih TexHOJiorHHecKoii hch^kocth. 

4. YcTpoHCTBO no n. 2, orruiuHaioiueecH tcm, hto repMOBBO^Bi ero BaKyyMHOH 
KaMepBi (2) BBinojiHeHBi Ka^Bift b BHZje napBi 3JiacTHHHBix TopoH,najiBHBix KOJien (3), 
oTBeTHBie na3yxH (11) kotopbix coe^HHeHBi o6enaHKOH (13), HMeiomen naTpy6oK (14) 

HH^HBH^yaJIBHOH OTKaHKH. 

5. Yctpohctbo no n. 2, omjiuHawiueecH TeM, hto bbixootoh repMOBBoa ero 
BaKyyMHOH KaMepBi (2) BBinojraeH b BH#e 3KCTpy^epa (15) HaHeceHHJi TexHOJiorHnecKoro 

nOKpBITH^. 

6. Yctpohctbo no n. 2, omjiuHawiueecR TeM, hto ero naTpy6oic/naTpy6KH OTBO.ua 
ra3a H3 3JieKTpo,a;yroBOH KaMepBi npczmapHTejiBHOH ohhctkh BBinojiHeH/BBinojmeHBi b BHue 
OKpy^Kaiomero H3#ejiHe ra30Boro <J)HJiBTpa (16) c ao^cnraTejieM ropionnx ra30B, 


WO 01/00337 PCT/RU00/00049 

- 11 - 

o6pa30BaHHbiM bmxo£hoh o6enaHKOH (17) narpy6Ka h noBepxHOCTbio H3£ejiHfl (6). 

7. YcTpoHCTBO no nn. 2-6, omjumawiueecx TeM, hto ero KaMepbi (2,8), 3jieKTpo,zjbi 

(4,5) H ^pyrHe KOHCTpyKTHBHbie 3JieMeHTbI BbHIOJIHeHbl pa3beMHbIMH, HMeiOmHMH 

npeHMymecTBeHHO OTaMeTpanBHoe pacnojioaceHHe npo^ojibHbix jihhhh (18) pa3beMa h 
5 ^c6ctko CBA3aHHBiMH b cocTaBe KaflczjOH H3 nacTeft, npnneM o;ma H3 hhx coezuffleHa c 
npHBO^OM (19) npo^ojiBHoro nepeMemeHHJi ycTpoficTBa othochtcjibho H3£ejiHfl (6). 

8. YcTpoHCTBO no nn. 2-6, omjiimaioiueecx TeM, hto ero KaMepBi (2,8), 3Jieiapo£bi 
(4,5) h ^pyrne KOHCTpyKTHBHbie 3JieMeHTbi pa3MemeHbi b nojiocra H3£enHfl (6) h 5KecTKO 
cB^3aHbi b ezunibiH y3eji, coe^HHeHHbift c npHBoaoM (19) npo^ojibHoro nepeMenjeHHJi 

10 yCTpOHCTBa OTHOCHTeJIbHO H3^eJIH^I (6). 

9. YcTpoftcTBO rjisl ohhctkh MeTajuiHHecKHX H3,n;ejiHH, npeHMymecTBeHHO Tpy6, 
co^ep^camee pa3MemeHHbiH b BaicyyMHOH KaMepe (2) Ha6op npo^ojibHo pa3HeceHHbix 
3JieKTpoj50B (4,5) hjih hx rpynn, om/iuHajoiueecM TeM, hto mar (s) Me>K£y 3JieKTpo,zjaMH 
(4?5) hjih hx rpynnaMH Bbi6paH KpaTHbiM OTHHe (Z) mAejiiui. 

15 10. YcTpoHCTBO no n. 9, omjiunaioiueecH TeM, hto npH HapyacHOH OHHCTKe nojioro 

H3#ejiH5i (6), uejiHKOM pa3Mem;eHHoro b BaicyyMHOH KaMepe (2), ero nojiocTb oxzjejieHa ot 
BaKyyMHoro o6beMa TOpijeBbiMH 3arjiyimcaMH (20) hjih 3anojmeHa repMeTHHHbiM 
BKjia^bimeM (21). 
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